Objectives: In Indonesia, many schools do not have school feeding programs, and children usually buy snacks from school canteens or vendors. The history of the country's school feeding programs is not well documented. This study examined Indonesia's nutritional problems and previous school feeding programs. It also investigated the implementation and related challenges in a current pilot national school feeding program known as PROGAS. Methods: We conducted situational analysis by reviewing secondary data and the existing literature. We also measured the impact of PROGAS on students' nutritional status. Results: The review revealed that Indonesia has considerable experience in establishing school feeding programs starting from 1991. The government has established a system from the school to central government level for the quality control, monitoring, and assessment of the pilot program. That program is characterized by its wide scope including improvement in students' dietary intake, promotion of local food, improvement in local agriculture, and community empowerment. However, due to the limited resources allocated to human development, diversity in the country, and difficulty in governance, the low coverage of the program (0.05% in 2013 and 0.14% in 2016) is still a major challenge. Among the students who joined PROGAS project, nutritional intake significantly increased during the project, while there were no changes in the control group. Conclusions: Low coverage of the school feeding program is still a major challenge in Indonesia. In the future, government regulations to increase the program's coverage and nutrition education on all forms of malnutrition targeting school-aged children is necessary.
I. Introduction
The Republic of Indonesia (or Indonesia) consists of about 17,000 islands, stretching from the mainland of Asia to the Pacific Ocean, and is inhabited by approximately 300 ethnic groups. Indonesia is the fourth most populous country in the world, with a population of over 257 million in 2015 1) . The population is still increasing and currently more than half live in urban areas 1) . Following remarkable economic growth after the end of the economic crisis in 1998, Indonesia is now classified as a lower-middle-income country and the largest economy among the Association of Southeast Asian Nations 2) . Despite this, progress in human development has been slow. In 2014, only 1.1% of the gross domestic product (GDP) was spent on health and 1.2% on social protection, which is lesser than that spent in other Southeast Asian countries. Indonesia ranked 110th among 188 countries on the 2015 human development index 2) . Disease burden studies by the World Health Organization (WHO) in 1990 and 2010 showed that Indonesia's disease burden has changed from predominantly commu-
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The recent Indonesian National Basic Health Survey showed that the prevalence of stunting (height-for-age z-score <-2) and underweight (BMI-for-age z-score <-2) among children aged 5~12 years was 30.7% and 11.2%, respectively, implying that undernutrition remains a problem among school-aged children 4) . The same survey also showed that the prevalence of overweight (BMI-for-age z-score of 1~2) and obesity (BMI-for-age z-score ≥2) has increased rapidly to 10.8% and 8.0%, respectively, among children aged <5 years and school-aged children 4) . Therefore, Indonesian school-aged children face the double burden of malnutrition, which is an increasing public health problem in many low-and middle-income coun- . NFSI promotes the role of the school in caring for children to prevent malnutrition, because schools have opportunities to educate children and promote healthy dietary and physical activity habits, in cooperation with parents and community members 7) .
In Indonesia, the government began a national school 
II. Methods

Situational analysis
We obtained information on the following items from data published by national and international organizations and from the existing literature:
1) National socioeconomic situation;
2) Nutritional status of school children; and
3) Historical and current school feeding programs in
Indonesia.
We aimed to identify possible stages of food programs, and for each one, we examined the objectives, related policy, content, quality control, and evaluation. Sources of information included published articles from databases such as Medline, governmental reports, and reports published by international organizations such as the UN. We obtained data on nutritional and health status from the National Basic Health Survey, Riset Kesehatan Dasar (RISKESDAS) 4, 9, 10) .
Current national pilot school feeding program
In 2015, Indonesia started a national pilot school feeding program known as PROGAS. The program provides breakfast during the first school break or at around eight o'clock. The authors were involved in this project, so this paper draws on their knowledge about its objectives, procedures, management, and evaluation.
We measured the impact of PROGAS on student performances. We used an intervention design with two groups:
the intervention group received breakfast and the control group did not. This study covered three districts in East Nusa Tenggara, Kupang, Timor Tengah Selatan, and Belu. . It is reported that this method is generally valid if it is applied to children aged over 10 years 12) .
Teachers measured the students' weight and height. We collected baseline data before the program began and the other data in October 2016 (after two months of the implementation of PROGAS). We assessed the energy, protein, and iron intake, weight, and nutritional status of the students who received breakfast, before and after the program. We calculated the nutritional value using an Indonesian food composition .
III. Results
National socioeconomic situation
Indonesia is an agricultural country and about one third of total national employment is in this sector 2)
. The country is pursuing self-sufficiency in rice, corn, soybeans, beef, and sugar, and its overall food security improved . There are strong regional differences, however, and 58 out of 398 districts in rural areas were identified as highly vulnerable to food insecurity in . The country's agriculture is highly vulnerable to climate-related disasters. Appropriate measures are necessary to address regional differences and climate to sustain food security 2)
. 
Nutritional status of school children
Nutritional indicators
Prevalence of wasting (weight-for-height z score < -2) % of children under 5 years 12.1%
Prevalence of underweight (underweight: weight-for-age z score < -2) % of children under 5 years 19.6%
Prevalence of stunting (stunting: height-for-age z score < -2) % of children under 5 years 37.2%
Prevalence of overweight (overweight: weight-for for-height z score > 2) % of children under 5 years 11.9%
Prevalence of stunting (stunting: height-for-age z score < -2) % of children 5~12 years 30.7%
Prevalence of thinness (thinness: body-mass-index z score < -2) % of children 5~12 years 11.2%
Prevalence of overweight (overweight: body-mass-index z score >1 Regional autonomy meant that from 2002, the program's budget was provided by the regional, rather than the central government. ==>In 2010, school feeding program was started by two government ministries, targeting public elementary school children using a centralized funding scheme.
In 2010~2011, the target beneficiaries of the program were expanded to include preschool children in 27 districts from 27 provinces. In total, the expanded program targeted 1.2 million preschool/elementary school children and 180,000 students of Islamic kindergarten and elementary schools.
Provision of snack (300 kcal energy & 5 g protein, 108 days/year with the cost of 2,2502 ,650 Rp/snack), nutrition and personal hygiene education, deworming, school gardens, encouragement for local food production. . Not all community health centers had a registered dietitian, so registered midwives were sometimes used instead. The evaluation concluded that the pilot had succeeded in reducing the prevalence of worm infections from 67% to 40% In 2010~2011, the target beneficiaries of the program were expanded to include preschool children in 27 districts from 27 provinces. In total, the expanded program targeted 1.2 million preschool/elementary school children and 180,000 students of Islamic kindergarten and elementary schools 19, 20) .
By this stage, the objectives had been changed to cover the following:
(1) To improve nutritional intake;
(2) To increase physical endurance; . Therefore, the program did not achieve any significant impact on the nutritional status or overall S health of school children 19) . Quantitative data from school records showed that, on an average, students' school . Qualitative evidence gathered from sample program sites suggested that the program had empowered some members of the community through the purchase and distribution of local ingredients and products, and that there had been a certain amount of revitalization in the village family welfare organization (PKK).
Fifth stage (2016 onwards; pilot trial of PROGAS)
After the termination of the school feeding program in 2011, there was no further governmental program in this area in Indonesia, until the start of the PROGAS in 2015.
Current school feeding program in Indonesia:
Pilot of PROGAS
In 2015, the Indonesian government re-initiated the school feeding program, now known as PROGAS. PRO-GAS is slightly different from previous programs because it provides complete meals rather than snacks. One reason for this was that previous studies found that calorie and protein intake was insufficient in 35% and 20% of schoolaged children in Indonesia, respectively 19) . The present study therefore addressed this issue 19) . The survey also showed that 20% of children ate fewer than three meals per day and 20% went to school without having breakfast 19) . Other data showed that 89% of the population aged over 10 years did not eat enough vegetables and fruits, and only 47% washed their hands properly before eating 4)
. PROGAS was therefore designed to be more comprehensive than previous programs. .
Quality control
Menu planning was based on the daily nutritional requirements of children aged 7~12 years 23) . The ingredients chosen had to be local, fresh, and free from contaminants, and they had to include carbohydrate, animal-or plant-based protein sources, and sources of vitamins and minerals. Water had to meet drinking water standards.
Three example menus were prepared by the team, but schools were allowed to create their own menu with the help of the dietitian from the local community health center. It was expected that meals would not be repeated within a week, despite problems with food availability.
Before the program was implemented, technical train- including the importance of clean and healthy behavior, menu planning, food processing (including hygiene and sanitation), worm infestations, prevention and treatment of food poisoning, and increasing the role of the community.
The school and cooking groups were also trained on how to calculate the ingredients necessary, on the storage and preparation of ingredients, and on the processing, portioning, and serving of breakfast. They were also enabled to develop new menus based on the availability of local foods. .
The results of our analysis to measure the impact of PROGAS found a significant increase in energy and protein intake (p<0.001) among the intervention group. However there were no changes in the control group. Similar results were shown in the iron intake (Table 5) . Students in the intervention group exhibited an average weight increase of 0.2 kg in the first two months, and the control group lost an average of 0.1 kg. The nutritional status of the intervention group was better than that of the control group, as shown by the mean z-scores of the intervention group (Table 6) . . The allocated cost of the school feeding program was 0.01% of the GDP 26) . More recently, however, the government has started to prioritize spending on human development and it seems likely that school feeding programs could be prioritized as part of an ongoing development policy.
The second difficulty is the diversity in the country.
Indonesia is the fourth most populous country in the world, and is spread across a vast area. There are huge regional differences, especially between Java Island, where 60% of the country's population lives, and outer Java. The government has placed a developmental priority on remote areas, and has set clear criteria for selecting program beneficiaries, but the size of the population to be covered is still large and selecting locations remains a challenge. The third difficulty is governance. Previous school feeding programs established organized systems 
V. Conclusions
Indonesia has considerable experience in establishing school feeding programs. The government has established a system from the school to central government level for the quality control, monitoring, and assessment of the current school feeding program. This program is characterized by its wide scope, including the improvement of dietary intake of students, the promotion of local food, and the improvement of local agriculture and community empowerment. However, the low coverage of the program is still a major challenge. For the future, government regulations may be necessary to increase program coverage, and the program's management should be improved. Nutrition education targeting all forms of malnutrition is also necessary for school-aged children.
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